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(57) Abstract: There is disclosed an apparatus and method for improving signal reception in a signal receiver. The apparatus com- 
q prises a beam forming circuit and a decision feedback equalizer circuit. The beamforming circuit comprises two circuit branches 

with each circuit branch having a radio frequency (RF) tuner capable of being coupled to an antenna, an intermediate frequency 
Q (IF) mixer, and a feedforward equalizer circuit and an adder circuit In the decision feedback equalizer circuit a decision device 
Jj^ that is coupled to the output of said adder circuit modifies equalizer coefficients in said feedforward equalizer circuits to reduce an 
^ interfering signal by electronically forming a null in the direction of the interfering signal. 
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SMI At 



¥ l^g. SJS^ PJEilU AI^HM SE £!s ^6J:>IS0II Be* SOIffl. «3I. P XII TV 6JsS( 

Oil^CH ATSC 8-VSB AjsM)Bf &8 ^^11 g^A|3PI ?|§[ §xl §J ^ S CHI 3ff 20IU. 



BtS CI XI g TV ^&!3IBS LH¥ 9iEil USB ^XIXU ^LH HUB Oil 2^£JCH 3EH& P XI g 

TV ^<M^|go| go^ 3 OH SB Oil °I6H U^2j signal echo)B2| ^XH^ £J6H 

ot^oj Ai^g ^£!8JteG|| °[OUH SHI SOI SIM ^ 2iP. £>OI C\^9\ ai^ ^a^g ^ Ell U 011 ^ 

Jl EBff Zl£ £JsB(^, C\m 3^. XI2(mult ipath delay)S)0ICh TV ^1 SB 

ff ^LH & Ell U Oil §?. mu\ 9i EilU^ ^ <M^( ma j n signal )B SOI»SHQ ^ ai^oj 

04 an gtgfBoii 9\m s= 2>s ^jtii ^j^s^e^ ^§2^ aaaiHu 4^ 

2ie 2 01 P. a^i TV ^±±J\J\ £M\ §Ei 4 s SJfe: LH¥ 2JEIIUB §?, £98hfe i§I 8PI 

^ISHaH^ HH| TV 4*6! 31 B SI2A|3|>IU S§8h0|0fB} efP. 

3&H^. LH¥ eiEilUSB TV ^±±D\m0\\ 2iCH AH 3dlH = LH Oil ¥ixl^! PJEIIUSOil 9^^^ TV ^ 

6i^lM0il SiCHAH TV <i!s°J 4=<^JM g^AI^ ifi^f °[P. 3 EH El TV 6Jm°l 4^6JS if^A|3|^| ^| 

§!■ ^Ol ^^6f^ Al^^e ^^1 9J9IU ^^1 SX^I TV ^6J^I CHE 4^§2^ 2 

^6HAH^ 9i^U. 



Mtss/ &Aiim 

SBH SOtfil ISil «SH. TV ^f!^l°J &HIU^ ?lx|£|^ ^ LH Oil S 

OHSSOi! °I6H fll y§f(signal echo)MHJ ^XH^ PJ°[ TV 4^J|2] Zl^ 6JmMM 3^ 

fifo^l ?i6H (5£^ SIOH^I ?joH) TV Ui°j TV ^Jlf 1\m^9.^ 5jSA|5|^| ¥|o[ &x| ^ ^SI 

X1IS6^ 201 ^ ^9 =^0IP. 

^ *8S| Sxl SH0I 2^X1 TV 6J^g i^AISIb 33 Oil EJ- §h§3XI S^Ufe §1 0loH6f^ 38 

efimu. e ^okmiah xhM^ ^ sidieoi ob m&\9\ timmowSi ^ai ^g^o^ ™ 
mm ^ 2iu^ 3§ o\mm 201a. 3am. 01m b saiiahoiiah^. ^ssj ^sh pxi^ 

TV ^JsMOl AFg^P. 

21^21 C\ XI id TV 6Js^ ATSC 8-VSB fimOIP. ^,^1 ^XF ATSC^ 01^ TV 9\ S aj (Advanced 

Television Standards Commit tee)M »»Q. $XF2} ^Xf 8-VSB— TV tt^Dl 8JW°\ 

^mOKvest igial sideband)* i^fe TV (modulat ion format)M ^ElP. S§^9J TV 

^u^(television signal carrier frequency)^ 470MHzO||A| 800MHzoj S?i LH CHI 2iU. 

^ ^8 ^^1 fit ^^(signal echo)M# sl^sfSPI ?j 6H ( ^ . Qtifg XII X 6^1 ^joH) ^ 
<y^(main signal )2J ai^ &>ifS2| ^XHOil 2j6H TV 6J^M £0|^o^ ^§8PI ?l§^ §xl ^ 
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S2I AISffQ. £JS£I n&m 23I3 gJi!S(bearaforniing)OI£f ¥^EL 

B tfaai &fi& ftlAIOOOflAI. e iSS SIS SIS « S§ ElEs* §S5| SIS(decision feedback 
equalizer circuit)* EBBQ. H7\ ggg SISfe (D&EBU. S2h ^»4»( intermediate frequency: 
IF) Q| AH (mixer). £ EIE39-IE gS|3| SI S( feedforward equalizer circuital a«f| 4^ Silt 
H^IIKradio frequency: RF) #LH (tuner )* 3IX|fe 2* SIS ^SaI (ci rcui t branch)* D\B ¥ 3HSI SI 
£ SSHxIS gy (2) HI 1 31 <y SIS (adder circuit)* SSSCI. 33| SSS SISfe ^SfSlfe £Ja2| 

ssss si S3i^°s gssi3 eis tissi gjefss ucnuios £!3i*!°s sssm ?)sh sib? 

<i!SSg 4=§§}EI. 

m 1 e^aiufe hi 1 3^ekrf) #lh. hi 1 4^m4=(iF) °jah. si hi i eiessie gsi3i sis* 

9\m HI 1 0lfefS3-EIX|g SblEI (analog-to-digital converter)* S6H i!SI 4^813 S3| 
s£J§hEI. SAI3I3II. «| 2 PJHIUfe HI 2 RF ffU . HI 2 IF AH . ^ HI 2 EIES9-IE gSI3| SIS* ¥1 
S HI 2 OUrfSH-PJIB 3 tH EH* *6H i!SI 4t!8|2 &3| i!Si ^6!e[Cf. 

331 HI 1 EIES9IE gSI3l SIS2I g§! «J &3I HI 2 E|ES?-IE gSI3| SIS2I gag HI 1 SI 
S0IIAH gJHI SftfEIOI. I§ EIE^ gg|;>| SISOII CHff £J§4ESAH A|g@EL 331 SIIS SISfe 331 
HI 1 3161 SIS2I CHMCH 33| HI 2 RF HUSVEH 33| HI 2 EIES9-IE gS|3| SISJHI2I 33| HI 2 
SIS MgHxISf Sfll 33| HI 1 RF HUSVEH 33I HI 1 EIES?-IE gS|3| S|SJ)|a|2| S3I HI 1 SIS 
MgHJIB 5BBD. 

33I MS niEBSj SIS(decision feedback equalizer circuit)^ HI 2 3|£[ SIS. 2§ 

SxKdecision device) SI EIE^ gS|3| £|S(feedback equalizer circuit)* a&SfQ. 33I Hi 2 31 
&3|fe 33I mm QIE9" gSI3| SIS2I HI 1 2£0IEI. 33| HI 2 3J& SISfe S3| gig SIS2I HI 
1 316} SISS^EH i!Si 4^813. 331 li S xl CHI CH» ^38131 ¥)oH 3 

EIE^ gSI3| SISS¥EH B Ms.2i lif&Ef. 331 E|E9!j g£P| SISfer 33| 1§ Sxl* Ely mm 
£Js* £i§i!(sampling)3|3| ¥|8H 331 II §x|2| *§*0|| 2!S£JE|. 331 EIE^ gS|3| SISfer ¥1011 
AH 2j3@ H|£| SOI 331 1§ & XI Oil CHff- till ^SSIfeQI A|g8|3| 9I5H 33| HI 2 313 SI 

soil 6.^1 mm 3221 4§§ sens ggai mu. 

331 1§ SXIfe ^ t!S°l efS(echo)ES^EH ^^Slfe <yS0ll 3I9J8I^ £D\ ids LHS|. 

Oil HO ntt&Ci. I§ Sxlb tiaoil CH& e§(correction)SS 31l^o|3| 9\m 2J§ 

^(adaptation algorithm)S AISiiD. IS ^ifSlfe <ms£| ygo S gj(beam)S a^l^j 

ES SSSPI 9| 8H 3EII2 Zffl gfsfES y(null)S S3|2|o S «^§p| ^ §H ^31 t!S0ll 3 

£H& SSIi ^Se^CI. n §31 i!i ^6J2| a0 || oio| AH Afg & 3H ^ S j\m&ci. 

feOI IS SXIfe E§! | xil 1 EIES^IE MSI3I SIS. feOI HI 2 E|E£¥-IE ^S|3| SIS. Sj 
EIE9M mm?\ SIS(feedback equalizer circuit)0)l SttS HI 01 ^(control line)SS 5?feCI. 4^1 1 

§ sxife feoi esi^i sis»°i ssf asspi ?|6hah ois hi esi^i sis* e oie 

siu Efe a¥ m°j n\^mm 9\m &d\ n\o\&m§ mm hich tis.mm 4= 2m. 

ti|s g & goi ¥ 3D 21 ehaiu* Aigsife ai^Es ^saaxie^. hi ?h e^ 3 01^21 °jehliss 

Algolfe AI^UOIIAH S 8rg§ Olgolfe 3J0I 3lg6ICI. 3£HL|. HI 3H Efe 3 01^21 &EBUS2I A| 
§g Aliiog SI OIS ¥ P1EIILI AI^U SCI EH ^&8I3 EH dig 01 IE* mU. 

<g M ojsh j° e SOfOIIAH ^SSl 11*01 EHgOII 21* S BtSOII CHS &Hltl ggl 2EI § 0I8H& 
4= 2iE* B ^g°| «§i Si 31^5! Olggg El^ £3)1 Sf^SfSJEI. g ^«2| *3|5|oi a §i a. 
0ISSS 01^011 a gf SSI §^Sf*S| ^Hl« SSolE^ 31** 20IEI. g SOfCHIAH 11*^ 
B ttgjll §81& g^SS 4=S8I3| ?|oH Elff ^SslXLI ^3118131 3ISSAH 4t3| =3H 

a 3Hy ai ^§ AiAiona ^3ii oissr ^ sjms pj§shoi * aoia. s ^oioiiah use e& 
na& §§& ?^*oi 3i§ SEHoiiAH e eras] §Ai a g^i* sacnufc 301 oiy* oisHsioiof 

m 20IEI. 

SS2| ^HlSf ^S* A|Sf8|3| 5J0II, e ^81 SAH* *6H Afga ^§ &01g S ^g*2| §2|* ^ 
SSIfe 201 ii 2J0IEI: 'EgSID' * '^SaEI'aife Bfj» 3 El^Olfe HISf 2Jg Sifg SJ0I&EI: 
'Efe. 'OlElfe &rS fi&2!OI3. S/EfeS 2|0|*|E|: •2>aa' SI 01 £lfe mm 3 EI^CHb S 

SfSlfe. S&Sfe. ysgl 1 . S32i^. S3l2!fe. S^SIfe. ItfSlfc. a it 4= 2!fe. S^SIfe. g 
SJSIfe. SXISI^. 3IWg. fiSfS. 3IXIfe. -21 m&m 3|II^ §S| S|0|^ 4- 2iE|: 
'HI 01 31 (control ler)'£lfe ^8 6IE?IIOi. @^ICH(f irmware). Efe ^ES?IIOI. Efe 3* g 301E ^ 
3H 0I6}2| CHS If£S 4^ Slfe SXI2I ^S, 5|0|E 6|L|2| =»s j)|CH6|fe gxl. A|±g!. 

Efe 3 ¥§i 2|D|§[D. OIS! sgg fl|CH3|2f 3|g&S XI^^OI^ S^^OI^ Z> CHI Sg^l^ 

4=E 2i3 S<^* 4^E 24afe §i ^2|8IW0I 2fD. s§ &CHfi a ^ggoil Q)g} §2|*s s agj 
gAH SHI* S8H flisao. & gOIOIIAH g^2| ^|** 5I5J AISS. CU¥SS Oiyxl£IE. Kg WIS 
CHI AH §2|§ BOIB S ?S*2| 9 EH 2| A|*S&^ 0|L|£| OISOIIE 3flS §2|*0I ^gaEI^ 

§1 0loH8H0f * 20IEI. 



E^2/ 

^S2J EIaII SSS 4-6J3ISI g^EOID. 

E 2fe S SSOI 4= 2ife 33H4f TV(high definition TV) 6J S 4=6J3|2| B^EOID. 

E 3S bias 3X1 (video device)2| iJS 4-^31011 2iO|AH2| « ^gCHl ai& ^A|0||2| g«E0IEI. 
E 4fe B SSS| 81 LI 2| Aim Oil E>g 2§5!9J ^Jg SIS 4=d3|S| g^S ^SSIfe ©BEOIP. 



13-2 



§ JH m 6H m 200 1 -0093207 



gAIOtl 

0^ 2H CHI AH E 1 LHXI 4 S! = «Si §AH0||AH = SPSS £g6IBCII A|gS CUP fe 1 

AIOUSS E»» Oil* AS 210101. B »S2| g?|« HlShSlfe 32S sH^ShOIAHB BSP. B BOIOilAH 

^si n§§ s BS21 seisoi oia-aias^ §i8 tis. 4^3ioiiahe =?&m 4 sipb 21s 01 

6HS 20ia. 

E IS B »S2| 3S& tiAIOIIOII OS *!g cillg SIS 4=B 31 (adaptive digital beamforming 
receiver: 100)8 EAI&P. B WBSI B 4' A| Oil 0)| AH . B Br38 SJS(bearafortning circuit: 

200) S! g§ El ES3 esf3l S1S(decision feedback equalizer circuit: 300)« SSffO. &D\ SSS 
S|S(200)B ¥ ?H°I ^e«Xl(branch)gg 2S&P. &3| g|g 2l£(200)2| HI 1 B?!!xlB 
BEHU(220)CHI g&S 4- S!B JD4=EKradio frequency: RF) flLH( tuner: 222)9 S8BP. RF 
?IP(222)B gB =?EI4( intermediate frequency: IF) &UH(mixer: 224)011 §if£!P. RF WU(222) m 
IF SJAH(224)B. mm. 4.01 RF 6!Si OlferSn 31 XHCH" (baseband) ill? XI Sj-BS( down- 

convert )&P. IF 9UH(224)B £J\ OhfcfSD 3IXHOI«8 CI XII 3IXHCH2! e#8IB OltrSH-CI 

XI g Sttl E) (analog-to-digital converter: 226)011 O^SH-CIXIH £tHEI(226)B El E SSI 

— §2i:i US(feedforward equalizer circuit: 228)01 g&SP. i§ §x|(decision device: 330)2) 
HICH 31 Oil. EIESSIE MSI3I Sj£(228)B ±&8IB iJS°l gf&ES S(beam)S §^5131 SI§H 
HPIH/EB Zhfl t!a( interfering signal )2| g|2g y(null)S §£8131 SI6H &3I <M£B ^ 

4f3| al£(200)2| HI 2 BgHxIB 21 Ell P( 240) Oil 4 SIB H^m(RF) f|LH(242) 

S 5B»a. RF WP(242)B gZi ^EI4(IF) Q] AH (244)011 aSSQ. IF ajAH(244)B omSD-QXIS 

a tH £-1(246) oil a&ea. oibsh-qhs BbH9(246)B eiessie mmj\ sis(248)oii aeaci. i 

§ Sxl (330)21 HICH o| OH, EIESSIE MSI3I 3IS(248)B ^SfsIB £JS2| gfgES S(beam)8 
5112 B^ AJS2I Sl, l 2£ y(null)S S^SPI SI6H &3| 8J§* 4§ErP. 

EIESSIE §2131 fflS(228)S¥E|2| t!§ S EIESSIE Ssf3| SIS(248)S¥H2| dsB 

HI 1 SIE(adder circuit: 250)011 SifBP. HI 1 3|& al^(250)B EIESSIE SSI3I 21^(228 

s 248)ss¥H2i &3i mm tt§>mm mm mma. hi i s^(25o)oii 21 & a&m^ 

&B(addition)0ll 3I2J8IB &3| MS.±= ±g>8)B BS2| gfgfES SS H£!8|3| ¥)6H ^§£12 E& 
21^ iJS2| gifES y(null)g IS6[?I ?|8H 4=§S ¥ JH°I BPS! S&g UPUOI 

OHgOII iJ£0IP. (Zf^OII 2|6H) £D\ i!Si g §IUS?9 ^X|2 2J°is 4^E t!S §S 

B PS cJSOII ^HISISS ^E S1E01. 3 ^ Eil OlSPHIOIP. feOI ¥ ^SS2| ^^f^Pj gg^g 
CUSS XI9(multipath delay)SS 6!» <ymS2| S3fS0)| ay g oj && 3H< yg o h = 

P. 

9iE||P(220 S 240)SS 4^2|. 9g S^XKsingle dipole). SSif (omni-direct ional) PiSIPS^ 4 
SIP. 2fEIIP(220 S! 240)821 4=iJS ^S2| E|§(wavelength)2| 1/20 bH LHXI 4<Mg ai 

221 ul§2) 1 dH2| g^lg 4> SIP. Oil am. 470MHz2| ^EI4= (car r ier frequency)2| §^0II 2{P. 
2>9IP(220 % 240)^2) SCH 2>^B ^ 0.63 OIP EB 24.0 2JxlS 4 SiP. 2^EIIP(220 SI 

240)SS B iSi OISSIB TV ^<M^|2| LHV 219IP2I e^SSAH A|§S °[P. 

RF WP(222 * 242) S. IF &IAH(224 SI 244)S. SI Olte^D-CIXIg &tHEH(226 SI 246)SB 2¥ 
5!2J SEH2) SBH BOfOIIAH m&E SJIM^ 4= SIP. 

HI 1 EIES9IE e2}3| SIS(228)B 2} Ell P( 220) Oil 2|SH t!S2| CIXI1 SEH« HI 1 Olb^3- 

CIXI1 SjtHa(226)S¥B 4tJShQ. m ! EIES?-IE SSI^I SIS(228)B ^s^l IHy (dispersive 

channel )S SE16IOI 2^1 (Dl <MS^I 4^E SIB 5!^ SJ fl^fOII S10IAH2I 2H^(distort ion)SOII 
CHS a§S AS SIS(EA|£|X| Sill SffftD. 01 3 5*011. B<M- Hiyg CH 31 (atmosphere) 01 

P. 

SB PSf§! S#2| S2H2I EIEE9-IE eil^l 1)^501 B tfgSI HI 1 El ESSIE §£l?| SJ£(228)S 
AH M^m 4= S>P. D\B g^2| §a3| SJSM g SIPB SB SSMdinear Transversal 

Equal izer)OIP. Mm SB MSI^IB N ?H2J S §(tap point)SS 3hXIB XI 3^ (tapped 

delay line)(HI SIB <ya2| ^SgSI^. OIS ^SU@(sampled) 2iSS N 3H2| 4^xl 

5114= (numerical coef f icient )i? §m 4.01 <M£B SBSf^l ?I8H 3 SEfSieJ ^11 tr&P. ^ 
31 4X1 3II4SB 3|gxl ejXKweight factor)BS PPUIB 4SOIP. 4=xl 31 4= M 21 4B 1 Jti UjXI 
100 3H EB 3 01^21 <g?\m 4= SIP. fef^l ^2f5!2J <ySB Dl§3f aoi ^S|SJES PPLH 5!C|: 

r 1,/ , 



OI3IAH y n B mm. x,.„B HI 1 BE)IP(220)S¥P B <i!S2| nB«H SB(sample). a,.,B HI 1 HIE 
E9-IE mmi\ alS(228)2| 5H4SOI3. NB 4^1 HI 1 EIES?-IE SSf3| S|S(228)0II SIB 3II4=S2| 
3H40IP. 5|I4=S 5I&21W. S!x| SfB BS <!d£2| «§2g EH & ^(pattern nul l)S ¥lx|AI 

3IE^ SHI5I2J dS DUBS 4S5IB 50I 3|^8IP. 

^AISMI. HI 2 El ESSIE s§J3| 2JS(248)B B9IU(240)0II 2|5H 4dB CI XI g SEH» HI 2 

O^SD-PXIl SbHP(246)£¥P 4d&P. HI 2 El ESSIE gsUI SIS (248) B ?E » 3|fe0|| S! 
01 AH HI 1 EIESSIE sSIOl SIS (228) 2} fig 4 SIP. fe^l HI 2 EIESSIE SSI3I SIS(248)2| 
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V 

1 . x . 

0151 AH y n g x 2 .„S HI 1 2JEHU(240)£¥a & gjs< 4Jt°| nBJWI Sg(sample). a 2 .,5= HI 2 HIE 

SSIE 8S13I aS(248)2) 3114=8012. N° 331 HI 2 IIIES9IE gS13>| a S (248)011 2ife 3114*821 
3H4-0IC1. 

65 § AH AH 0)1 AH 331 SB 8S13I2J MSB « Sgg 8I13|2| g = 0)| ^gSffe =301 Oiyg 

sgOICI. Dg e#°| ga3IS0| S ^gi ^SS^QI Afgg 4* 2iC1. 

s Btasi i§ hie^ sa3i sisooofe hi 2 3i<y as(320). ss 3x1(330). m niE^ =a3i si 
s(340)s ateci. S3 hie^ mmi\ asoooa hi 2 as(320)^ ais as(2oo)2j hi 1 
3i,m sis (250) 011 attract. 401 hi 2 as(320)i= eiessie sa^i as(228)S¥a s 

AJ321 II|ES?-IE ga3l aS(248)S¥E1 S 6JS2J fit (sua) i!SI 331 HI 1 3>a} aS(250)S 

¥ei 4=<y§ict. oienoiiAH sci mmm Jiasaixieh hi 2 314} as(320)i= esi iiie^ sa3i 

aS(340)S¥E1 b 2m MS.m 4*6! SI CI. 

HI 2 J\H aS(320)fe li Sxl(330)0il SBBO. S3 9XI(330)b a XI II i!i XH EI3I (digi tal 
signal processor: DSP)i! 4-E 2i2 E{= Clg d|££t $?§2| &X\ HI 01 3x1 (electronic controller 
device)!! 4=E 2iP. §3 3X1(330)1= HI 2 31*J aS(320)S¥E1 AJSS 4=6!§1C1. 

S3 3 XI (330) ¥ 3D2| §»8 4= IB 11 CI . HI 1 §3£ SJSJ 3|§(symbol )31 0)£! ftfig 31 SOU 313 
313J)gXI« ffBmfe 3301 CK0I S^OII. 8-VSB 6!s2| 8-levels). 01 fe iSaOIAKspl icer)EI2 §i 
4- 2iC). 331 HIE^ s^3| aS(340)0il £31Xlfe- 01 a & 3|S( = . 331 S3 B^)0ICL 

S3 3x1 (330)2) HI 2 §^S 331 §3 3x| gajjlt 33| §3 3x1 B^2) X10l(=. 312 2X))0I| 31 
SSI CI. 331 D\sl ExKsymbol error)i= 13 IIAIS 3s Sf2£|§(decision directed adaptation 
algor i thm)(0)|giCH . m± X)£ ^2£l§(Least Mean Squares Algorithm)) Efe «£)°JE 3S 
SfaaSfblind adaptation algor i thmHOIiaCH . Constant Modulus Algor i thm) Oil AH S3 Sxl gJS|0IIAH2| 
HIS 2 » (Mean Square Error: MSE)« ^±A|3IE§I 331 8S3I 3114=88 a^AI3lbQI A|g@C). 

23 3x1(330)5= S2H2J ^OtOIIAH § mSAE BS §a3| 3s &2£ISS g OiE SrUS AhStt 4= 
SIC1. S BS2| SSS ^ A| CHICHI AH . A)§9 331 SS13I 3S i2£IIg 331 Si »S(LMS)B0ICh 
019 LMS SrH£l§0l£U2 ¥SCL 0IS 3rsS1 E SIU2) eS3| 38 SJHeiSS SI i 

X1s(Recursive Least Squares: RLS)SS AhgglCI. 0I« RLS ^H£IS0I£II2 ¥SCL CIS SAIsl <2tH 

z\mmo\ s& Aig 3i^om. s assi gfssi ^aioiioii ch& 331 3iis s tt3S | ?h ^oii ma ai 
§1 4- s^fe mnamsi si§ si«»3» sife 301 omci. 

331 3S SI!£|gS 6!S2| £!= * ¥130)1 SI 01 A) 2) 2x|2| °}W 3)1^2101. 331 3S 

£ISg 331 Silii 335131 ¥|5H fififf H32| gfg 31l^e1C1. 33| i§ 3xl(330)fe. 3gj 
HI 1 EIES^IE e»3|(228). HI 2 EIES9IE §^31(248). K EIE^ §^31(340)0)1 3||4-g2) 

as em. oi£isi aass i§ sxi(330)b iissi &§°s s(beam)s 23I3ES 

§35)2 AJS2J S§2£ U(null)S S3|3°S aa»2£M| 3H^S ^3S1E^ 

4-351 CK 

niEsij g^3i as(340)fe as 3x1(330)21 aiss ^sgs)3i ?ish §3 3x1(330)21 s«on a 

BSC*. HIES" gsi3| aS(340)fe ESI HI 2 3 r £r SS(320)2) gj»0)l g§}@ S^S 3I5JC). Olfe HI 
2 316i SS(320)31 QIE9« §^31 Sl£(340)2) 6JSB 0l§S 4= 2J31I SIC). HI 2 3)i1 SJS(320) 

b HI 1 DIES?1E SS13I a£(228)S¥EH S 6JS21 HI 2 EIES9IE ga3| a£(248)S¥E1 

b 6JS2i n 6JS0HAH niE5» =a3i as(340)2i «^ ajs» ma. 

niEeij ga3| aS(340)fe ES^ HI 1 EIES^IE §S13| aS(228) §y HI 2 niE5?HE SS13I 

as(248)2i mmm sat ai ^^i 3i§! 4= 2101. eie^ §si:i sjs(340)°) mm 6isb oia 201 

4=5,^2? UaU) 51 El: 

- E/« »-. 



0131 AH y„S . y n . k fe 331 S3 3XI(330)S¥E1 S 2J§* aj § , bkfe h| E bh gs}3| SJS(340)2) 311 
4-012. M8 niEaij §S13I aS(340)0ll 91= 31I4-S2) 3H4-0IO. 

□ £1ES. S3 3X1(330)0)1 CHel £J^ ,MSfe C1S2| 4=§13 SfiOII SJ 6H 4^015JCt: 



013IAH y„g §313 . x,.„S HI 1 21E)IU(220)S¥E1 B 21 m AJS2) n Si «H 5S. x 2n S HI 2 2hE)l 
U(240)S¥EH S gj» ajssj n ojJH SS0I2. y„. k fe 331 S3 3x|(330)S¥E1 S gj ^ 6JS0IP. 
33| at a M = 33| Ji\ 1 HIES^IE gs)3| SIS(228)2) 3114=8012. 2t a 2 .ife 331 HI 2 IIIE59-IE 
sS13l aS(248)2J 31l4=S0lffl. b k fe 331 H|E9« SS13I aS(340)2| 3H4-S0IC1. NB 331 HI 1 HIE 
£?-IE B§}?\ as (228) SJ 33I HI 2 HIES9-IE ea3| aS(248)0ll 2ife 3114=821 3H4=0I2. MS 3 

3i niE9» msiDi as (340)011 3114=821 3H4=oici. oiae rmb 331 as 3x1(330)011 chsi gj 
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uaycn. 

1§ S*l(330)fe #3| All 3H2I mS}J\ SJMS. = . HI 1 IIIES9-IE SmD] ^^(228). HI 2 EIES9-I 
— §S5I S|M(248). S! niE9i| §S13| SIS (340) ^Z[2| 3||4=S0I| EH B S§@ 2tSS HS5PI 9|oH 
AH <Mg^§A.g°| g&S S3| 9I6H y„0)l BB #31 &g OlgBCL 

as esi3i°i 3!gxisoi£i:2E g£ib)#3i 5ii4=sg aeoii cr>£! Hie 2xKMSE).e k .s m 

±S15!3| 9ISH 5§§ 4= 

/, - / 

CH3IAH / k i= S^S k gj«H §B 3|S( information symbol) 01 '-^ #31 g^o) ^a«0||AH2| k &JHI 
3|22| ^§(estimate)0ICL #31 ^§£1 3|s '-fe Dia 1?0| 5SSD: 



0I3IAH x k fe MISS XHy S^OIH dji= #31 §S13| 31l4=S0ICh 

dS^§^s£l mmS S2-HIS ^§ (mean-square estimation)!)!! 2JCH gag (orthogonal ity) S!£IM 
3|£M MSm 4= 9iO. #3| mmi\ 3H4=S.dj.g. C1§31 aoi. 3^9 mis ^(symbol sequenced § 
31 ^±4=0)1 #31 ge-XIIS 2XKMSE). e k .3> ^SIE^ dSiSCI: 



-OO < / < CO 

opiah djfe #3i ssi mi 3114*0112. x,fe #31 esi3i s^soioi. Xj *fe ^ai ^A4. e(x)^ 3icns 

2t. i= #31 SS!3|2| ?§a S^OICI. 01 gjg^g g!^21 0H#S #S A!0|2| 52X1 #33311 
S4=(cross correlation function) S #31 #£2| S3«£! lie eg S!4ff 2S&C1. 

#31 <as ei ss^ig 21321 gsi3i h x\^mm £3i 9ishah saot bp. oit n 3h°j h ssi 

3|(tap equal izer)0!l CH8H . E&Oi St N 3H2I Si! &§&!50l SXHBPb 318 2I0IBCL 

£l± »£(LMS) tt2SIBjft BS »g itH£l = §? #31 §31 9I8H AISSP. LMS B2£IS0|| 

AH. HIS 2xKMSE)2| 3l§3|(gradient)2| *§0| tfai 4= S12M. MSE3I a ^ St Oil SCI 31 S 311 

0ieS!E= #31 S StSs 2B6!S13| 9| 8H 0131°! yCH3| #H8!01 § 4- SJP. #31 LMS gUSI^S DI 
oj K§AjO£ nggp; 

d„(k+1 )=d„(k)-Ae k x*(kT-nT) . n=0. 1 .2. - .N-1 : 

01 31 AH. d„(k)fe AIZ1 kOIIAHSJ n Si«H SSimi gOIH. Tfe cJS 2.^010). e k fe 2X! Afe 5!^ 5) 

s ^4=(3)IB ami)0ia. fe^l St e k x*(kT-nT)fe £PI QI0IE1S¥EH miS^I eaiEi°l g:>!0IC!. 

gmi lms ^^aes <ys°i emiiu seoii cut? n^s e^sixi at^a. ahss esimi mii^fe 

4PI 311 01 a St fflH3l 2X1 lf4=S¥Ei ^EaC!. A3! i^f 4=1301 CH HU! = H. A 3! S|S4^ 4= 
SOI EH !=£ia. 4t3l LMS ^2£I§S ^SSPIfe ^II9i 4S0I E£|C!. 

I§ &X|(330)3I ^31 ^2131 SJSSOII EH§h AHSS M2!3| 34I4=SS 311 6h& 2§ Sll(330)fe 

HI CH£ (control line: 333 )S SSH HI 1 HIES9HE SS13I SIM (228) 0)1 AHMg SS!3I 311 4- M etHC!. 
21 3XI(300)fe S£m HI01cj(335)S SSH HI 2 SS!3| S!M(248)0II 3£|H HI01^(337)S 

SSH HI SS13I(340)0II AHSS SS13I 3)I4-SS MtSC!. #31 S3 HIS 2z!3! SJ^SIl IH7JVXI & 
31 21= XH£|3! 3H^@Q. 01 EH & gg°?. #31 §§ SX|(330)t <!JS 4^<y3|(400)a 91 & ?HcjE! 6! 
II ^#&C1. 

S gtSOl HICI2 S XI (video device)OIIAH CHS3II ^§o!feXIM S*f5!3|| M0I3I 9I5H. HIP2 Sz|3f 
2tBo!3|| 3J0IEJ-. gg°| =5Jg 9ISI01. 3|^S #31 HI CI 2 SXIfer H5H#2 TV t!S 

4=#3|(high solution television signal receiver)OIC!. 5 igg TV t!S 4=6!3IEt A!§3fe 52S 

a»g» S2oi 3H°ig ^seh 2UEH. mm ssa sua. #□)§ s^eh slieh. ^aig aiP2 s 

XI. 3IE1 UICI2 i!Sl SAItt 4 2ti= 0!S! SS°I gflE Hit! 2J0I Sitslfe 01E! HICI2 § 

xlWIE A!gg 4= 2tC!fe §1 3|2J5!^1 SiOHOt &C1. 

E 2fe B etgOl 4= 2ii= H5H# TV #S 4=cJ 31 (500)21 S^EOICI. #31 TV 6!Sfe 

2fEIIU(520)0ll 2|SH 4=#£|0! RF HLH(522)M MLHUW. 33 ^. IF a!AH(524)0!l SLUaC!. #31 i!S 
= . 3gd ^. «53| S xHy CI3CH SIM (demodulator and channel decoder circuit: 526)M auiacf. 
3B ^. #31 <M § fe dS2| 2CI2. blCI2 K Ql 01 EH ¥SgO| g£l£lfe Si ClgEIM^AH S! 

^55! S)M(transport demultiplexer and decryption circuit: 530)M aUI5!C1. #31 <m§2| b|C|2 
HICI2 C|3EH(video decoder: 540 )S fiLHSCI. #31 #S2| 2CI2 ?g§ 2CI2 
CI 3 CH (audio decoder: 542)M aLHSD. #31 #S2| QIOIEH Ql 01 EH C|3EH(data decoder: 544) 

S aLH5!Ct. #31 iJS2| UICI2 ?fg HICI2 CIAS3I0I SJM(550)M SLHIIIl. #31 <M S o| 2C!2 
2CI2 ^EI3H Sy(552)2M SLHSCI. 

E 3S HICI2 #11(600) Oil AH 2) a ^§011 CHt} ^A|0I|2| g^EOIQ. #31 blCI2 #X|(600)fe HI 1 & 
SIU(520) HI 2 ehaiU(521)8 3h5! TV i!S 4=#3|0ia. #3| TV t!S 4=#3|(500)2) RF ^U(522) 
* IF 5- AH (524)== S gtS2| gjg# SIM (200) 9i 1§ HIE^ SS13I SIM (300) M j2 HI S C! . E 3CHI 
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EAia 33I HIP2 Sxl(600)a e ttS°l 3§ CI XI g ggg 433IOIP. 

hips sa (600)011 ai as eie^ sspi si£(30O)a mpeg-2 p2P(620)oii « us si 3Hda iisi 

MfcSCr. 331 HIP2 ¥fg HIPS P^SSIIOI ??y(630)2£ MLH£!P. 331 2CI2 ¥ 

ss 2P2 ^ni3H(640)^ smsp. 

Efes irasi am 21 w ai on on mm as^a 3§ axis sis 4^33121 m*tm sssfb sie 

OIP. B3il(700)a XII 1 2!9IUS?EI S XII 1 OftafSH t!SI §l£8fa Eh Sis MiftlP. & 311 (702) a 
331 XII 1 OHrfSH axis (*S16ia B3j|§ S»ea. 93ll(704)fc 33| XII 1 3S0II 21 

fc SH^PS SS8PI 9I8H HI 1 EIES9IE 52PI0II/H m j ai^* 438 r a B3IIM Stf&P. 

5? A| 81 311. S5jl(706)fe XII 2 BEIILr£¥EH B XII 2 OltfS3 ^5Slb B3II8 SifSfP. 

B3ll(708)a 331 XII 2 OHrf£3 C|i|g SUSia B31l» SffBO. B31l(710)a 331 X1I 

2 SOU Slfe 2K^SS SgSPI 9I8H Xll 2 EIES9IE 52PI S1S0IIAH 331 XII 2 t!Sl 438Fa 3 

3ii a 5 if sip. 

B3ll(712)fc 331 433 Xll 1 (MS SI 33| Xll 2 i!Si PShfe B3IIH SSffCf. B3||(714)fc 

?H^S i!5l SJS5PI ¥1oH niE9« gsp| SISS^H a niE9i! tllf gj] -gg h 1 Ai^ai 3 

?i xii 2 3s°i soil H»fc eaia s»»o. 

B3ll(716)te &2£li§ 3Plfe 1§ 3X1 Oil AH 331 Xll 1 EIES9IE SSPI 2IS2I 3I48S 51 

S2£«. 331 Xll 2 EIES91E mSiJ\ SIS £1 3114s* £§if2£M1. 3 £12 331 E|E^ = SPI a 
S2| 31I4S8 S8B2SMI 3H£a t'Si 4S8ia E+5IIM SifelP. 

HI* a gjg 0 | 3XII8I tfSSaXIEh S SOK)0/H ^§*a »I§ 313 SEHOIIAH S gfg°| §<M21 
93 01 a 2101 OPIOIIAH Pgf£h HS. CD xll . gJ 3H£g if 4= 21§S OlSHSKXOt if 20IP. 

g sg| D| XI g TV 3S8(0HaCW ATSC 8-VSB 3SS)21 i>g 3583 gf&APPI 9I§1 

3x1 % gfsoti ati aoip. n a a- axu tv 433ishi §?. ^lh°i sohsboii hish £!3a P4 

o| i|§ eiiKsignal echo)SH| ^XH£ 2J5H SfH2l 3s» 438iaai 2101AH g Xll SOI 218 4 21P. 
S I'SS 33| TV 433|2| o|E)| U 3 f ?|xl£|fe ^ LH Oil 21 a 30HSS0II 2|8H ^33 P42J <ys 
efSKsignal echo)S2| EXHS 2J& TV 4=<m^I2J ai SSS sjiSISPI ¥|SH (SEfe 210H5I fl8H) TV 
4<M?| U)o| TV Ajsi XhS^SS 2JSAI3PI ash Sxl » gfSS XIISSlP. 

S^PSI 1 

XII 1 21E1IU(220)S¥E1 B <yS0)l 21 2H^SS S38PI ¥I6H fef^l 4=§1 4 21 

SSKequalization) 9SI S&Slfe, £PI Xll 1 BEHP(220)0II Siffl 4 21 XII 1 EIEi?4E SS3I 
21^(228): 

Xll 2 2}EHU(240)S¥P S <iJSOII 21^ 2H^SS M§SPI 91 8H ^§f 4= 21 

iia(equalization) USB SSf»fe. Xll 2 21 Ell U (240) Oil BBS 4 Slfe XII 2 EIES9^= SS5I 

SIS(248): 

3?l Xll 1 EIHS9-IH §§PI SS(228)0II §ifa XII 1 % 33I XII 2 EIES9-IE §51^1 S1S(248) 

Oil Sifa Xll 2 gJ^S 3P|fe ^^^1(250. 320)SAH, £}J\ M 1 El H S 91 E ^SPI SS(228)S¥E1 a 
4§a ii!S21 &OI X1I 2 EIES9-IE HSPI 5J£(248)£¥E1 a 4§a tftf 4 21fe 

«3I 3I6PK250. 320): SI 

feOI 3|^P|(250 . 320)21 S»CHI gtfEIOI &OI 5^^1(250. 320) fe h H| <MSB SLiaS if 4 21 

a li SXI(330)SAH. 4PI Xll 1 El a S 91 a SS13I SJS(228) » feOI Xll 2 fflEMSIE SS13I 
SIS(248) § ^iCHE 81 US ¥ P a 21 a U5APPI 9I8H. 3^^1(250 . 320) 6JS 

°l 21011 §&5IO). 4,01 Xll 1 E| E 3 91 E §S13| SIS(228) * &OI Xll 2 EIES9IE mSiD\ SS(248) 

on ah 2i mmi\ D\\^mm 4§sia i§ sii(330)M sssia. 

H3\ X1I 1 8hEHU(220) SE X1l 2 eiHIU(240)« 5Plb 6JS 4<!J 31 (100)011 AH t!I 4^1 »#API 

31 91 & sa. 

2 

XII 1 SOII 2101 AH. 

33i is §f xi (330)21 iisi 4§§ia esi ass s&sia. 331 ^§ s» (330)011 aefa ni 

Eew gS15| S1S(340)SAH. 331 3^V3|(250 . 320)2| Xll 3 S^a 331 EIEa!{ m§l7\ aS(340)2| ft 

ma §ifa. 331 eies» esi3i 2is(340)« p s if aha, tis. st3appi 9\m 3x1. 
§^if 3 

XII 1 tfOH 2101AH. 

331 3xl(330)a mJlZ\mm 4= 2ia OIOI aSHSXIl AH (microprocessor )§ SifSfa. 

3S 4<y» if3API3l 9151 3X1. 

S?» 4 
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HI 3 SOII Si 01 AH. 

431 4§ 214: X|gS( least mean squares method)* OlgSlb. ill 4^8 S4AI3I3I 91 

m Sx\. 

5 

HI 3 SOI SiCHAH. 

431 D|0|3£H£HIAHb 431 HI 1 EIES9-IE §2131 2I£(228). 43I HI 2 niEM?JH §2|3| 
21^(248). S! 431 EIE2!i §2131 21 S (340) Oil AH °| 431 §2|3| SI^SS 5Ii 4 Sib. t!S 4=i!s 
S4AI3I3I ?le[ g*|. 

g^S 6 

HI 1 SOU SiCHAH. 

431 HI 1 §2|3| 21^(228). 431 HI 2 HIEM9-IE §2|3| 21^(248). SI 431 IllE^ Bsi 

31 21^(340) s 40IE §|L|fe SI §2l3|(linear transversal equalizer)* £S5lb. ijs 4= 
£J8 S4AI3DI ¥!§} §il . 

7 

HI 1 if Oil SiOUH. 

43| HI 1 EIES9IE §2|3| 212(228)!= 43I HI 1 2}EI|LK220)S¥E| S RF <M^fi ^ajs^ q x\U 
PI HCH^ (baseband) tlsig. 43| RF S&g 4 Sib HI 1 RF 4=^31 2|£(222. 224. 226)011 2|6H 

431 HI 1 2^9114(220) Oil 2SSIb. £JS 4^6!S S4AI5H3I 4X1. 

8 

HI 1 SOII SiOUH. 

43| HI 2 QIES9-IE §2|3| 2|S(248)b 43| HI 2 2IEUU(240)S¥EI g RF (Mai 4£!SII2 CIXIS 
3IXICH2i 431 RF till S&S 4 Sib HI 2 RF 4d3| 212(242. 244 . 246)0)1 2|SH 431 HI 2 

9J Ell U( 240) Oil §SEIb. i!S 4^8 S4AI3I3I ?|& 4X1. 

9 

HI 1 eh Ell U (220) Oil SSEII2. 43| HI 1 eiEI|LK220)£¥EI b HI 1 RF t!SI 4iJSH2. HI 1 ClXlil 
3|XIQ1^ ilS^ 43| HI 1 RF i!Sl 4 Sib HI 1 RF 46I3I 212(222. 224. 226): 

HI 2 ^ Ell U (240) Oil lgg2. 4^1 HI 2 erEUU(240)2¥EI S HI 2 RF till 4^613. HI 2 CIXIl! 
3IXIQ1°! 422 43| HI 2 RF <y£B Sthii 4= Sib HI 2 RF 46131 212(242. 244 . 246): 

2H^SS Sl£2h8)3| ¥ISH 431 HI 1 CIXIl 3|X|Q|~ 44 & 4 Sib §21 2ISB SSSIfe. 4 

3| HI 1 CIXIl! 3IX|CH« 4sS 44& 4= Sib HI 1 HIES?-IE §2}3| 212(228): 

sh^ss a^2i8Pi 9\m 431 hi 2 axii 3ixhch« yii 4§s 4 sib §21 212a assife. 4 

31 HI 2 CIXIl! 3IXICU2! dSl *t!t 4- Sib HI 2 niE2?-IE §2131 212(248): 

431 HI 1 EIHS9IH S2I3I 212(228)011 HI 1 2J§! S! 43I HI 2 HIESSIE §2|3| 212(248) 

Oil HI 2 S^S 3|Xlb 31^31(250. 320)2AH, 431 HI 1 HIES9-IE §2|3| 2I2(228)2¥E| S 

43I 449 43| HI 2 EIES9IH §2J3I 2I2(248)2¥EI b 43| 4=43 iiSI I't 4 Sib 

43| 3l<y 31(250. 320): 

431 3I£}3|(250. 320)2| S^OII 2S3CH 431 3^31(250. 320) 421 i!2i 2UQH & 4- Si 

b 14 4x|(330)SAH. 431 HI 1 HIES^IE S2I3I 2IS(228) S! 43| HI 2 m = S?JE M2f3| 
2IS(248) m 2JCHE 5IU0II Sib 2D^SS M±siS[D\ 9\m. 43I 31^31(250. 320) tls.°i 2i0|| 

gSSfOi. 431 HI 1 QIHS?4H S2I3I 2IS(228) ^ 43| HI 2 II|EM?-IE S2I3I 2IS(248) g 401 
£ SH.IAH2I S2I3I 5H4-SS 4-43lfe 431 i§ 4x|(330): 

431 §§ 4*I(330)S¥EH S M» >JSS 4^513 CI 3 § if 4= Sib. 431 1§ 4X1(330)011 liS 
MPEG-2 CI2LH(620): iy 

431 MPEG-2 CI 3 01 (620) £¥ EH £ CI3SS ffi^ 4-6ISII2 Cl^SaiOl & 4= Sib. 431 MPEG-2 

ci sci (620) on bias ci^seiioi ^y(630)s ssaib. 
saibis 4-<y3i. 

10 

HI 9 SOII Si 01 AH. 

431 ^4 4X1(330)21 mm t!21 4>4Slb g2l 2ISB 5S6lb. 431 14 4X1(330)011 2SS ul 
= e!j gS}3| 2IS(340)SAH. 431 3|<i^|(250 . 320)2] HI 3 iJ^IOI 431 ni=e!j =2131 21^(340)21 -£ 
^011 ISS 431 ni^eii §2131 2IS(340)« a SSslb. BiaiUIS 4-£!3|. 

a=?s 11 

HI 9 SOII SiCHAI. 
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feOI ^§ §ll(330)fe ^Sl ^ 2ife Q^OI3£H£A-j|AHS MS6t^. 1! aid IS ^<m 

21. 

g^g 12 

HI 11 S01I 9JiO\ AH . 

nil amass 514: ifggf oisstfe. hi aim a 4^31. 
s^s 13 

HI 11 SOII 2J0UH. 

#31 DtOI3£*£A-||AH^ gDl HI 1 niESSIH SSPI U£(228). HI 2 E|ES?-IE Ssf3| 

u^(248). ^ eie^ esi^i a £(340) oil ah 9\ £j\ mmD\ n^mm ^mm ^ at. mt\\u\& ^ 

S^S 14 

HI 9 SOII %LO\ AH. 

^Ol HI 1 EIE£?-JE g2t?| li£(228). HI 2 n|E5^E isl^l si £(248). » £>0| E|E*i» Mil 

2 1 ^ (340) g SiOlE 5(Ub H E+ Bs\D\( linear transversal equalizers 5&6[fe. IJaidlS 

li^PS 15 

HI 1 e*HILK220)£¥a S ^J^OII 2ib SH^MM M§SPI 9I8H HI 1 EIES?-IE S3PI S £(228)011 AH 
timm ^§8f^ &3||: 

HI 2 e>aiU(240)£¥H S ^SOil 91 ~ 2H^MM SS8IPI ?I6H HI 2 E|ES?-IE ^SIJI a £(248) Oil AH 

£>^l ^§9 ^J^MS StS IS6^| ^Pl HI 1 EIE5?-IE £|£(228)£¥EH 8 ^§ 

9 £>0| HI 2 EIE£?-JE ilf^l sl£(248)£^EH 2 &D\ ^ili S"8tte Eh^il : 

a^i ai^^o| a^j ms ^§ Sxl (330)011 AH H L| El S 6t^ §y 

Ai^goj a 0 | gvo| ^oii gemOl, &OI HI 1 E|ES?-IE ISI^I U£(228) K &OI HI 2 
E|ES?-IE mmD\ sl£(248) g ^CHE 6tLt£¥P S Zl£ <^is^S U4:A|3PI ^ SH &D\ HI 1 El E 
£?-IE SSt3| £(228) S HI 2 EIE£?-IE gaPI sJ £(248)011 AH S| Isi^l t§6^ 
SE»8tfe. 

4^1 hi 1 a am (2a» §y hi 2 &aiu(24o)« ^txifc £jm ^>j:>iouh tim. &tsM3\?\ 
e aa. 

a?* 16 

HI 15 SOII 9lO\M. 

fi§II 0|g6FO1 £PI ^§3 »2| ¥^MSJ ^fi dt^fe 93IB SSSt 

17 

HI 16 SOII £ICHAH. 

^ndigo£ ^>oi 6jmcHi □§[ a§n ^i^s^ ^01 b^ii^ sidb xfgsi oigai^ ™m m^. 
z\mm At § st 01 *ii!£i*z:. &m ^tim s^appi ?i§[ g^g. 

S^PS 18 

HI 1 ^aiU (220)011 2j6H 4^^^ RF HI 1 PXI1 ^IaHCH^ 6Js£ M ^-H*8t ^(down- 
converting) B5||: 

HI 2 eiaiU(240)01l o|5H ^<m@ RF 6J^M HI 2 Pill D\xm^ <^m£ H^-B»Stfc (down- 
converting) E+3I: 

^^l HI 1 Pill ^IUCH^ <^m0|| 2|^i§ SS6PI ?|6H HI 1 u|EM?-JE MsPI sj £ (228) CHI AH 
HI 1 dim ^IaHCH^ dil 4^611= E^l : 

HI 2 Pill :>IHO|2* 6JS0II 2«^il ?|5H HI 2 EIESSIE ^St^l sj £ (248)011 AH 
^^1 HI 2 Pill ^IIHCH" Aims 4=§St^ B3I: 

tt^ ^mcn^ ^^at^i ?ioH hi 1 pan ^ma« aj^ si hi 2 pin D\xm^ 6J^s 

i^6t^ 

^^l t^S ^IUCH^ AjsM i§ SaI (330)011 AH 2L|E|g 5t^ B5||: SI 
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&3| U£ 31X101°? <MS£j CHI gSolOi. &3I §}g 3IHCHS! dSOII 2iir BS dSIi U±A|3|3I 
91 3D «3I HI 1 EIE5?-IE gS|3| Sl£(228) §J HI 2 EIE2?-1E eSI3l si £(248)0)1 AH S| SSPI 

3)14=88 4=S8|-£ B3||fl HSShfe. 

4Pi hi 1 eiaiu(220) » fe^i hi 2 Baiu(240)g 31x11= tis ^uimoiiah tis 4<y8 »&ai9di 9\ 
» aa. 

19 

HI 18 ifOII SiOIAH. 

8SI3I 314=88 4§8lfe feOI B3llfe: 

3§ &3| 4=§@ 6!SSS| &3| gjon Q)gt S |fi 3H^8|{= B3II: §J 

£}3| 3|| 6.1 & BSii OI88I01 4f3| 4=§S &3| &2J ¥M8°| Jtii bl^Pfe B 3)1 ft SSSI 

te. t!S 4=di gf4fAOI3| 9l§f SS. 

S^PS 20 

XII 19 SOU SiOIAH. 

38 ii2£ii2£ 4f3i tisiou am esii 3ii<ysife &31 eaife si^ iisgs oigsife 

£ISS AI88IO) ^SEIfe. <M£ ^<M§ gf^A|3|3| Aft Sg . 
S?S 21 

HI 1 S}9IU(220)£^E| S HI 1 OlkTSD ^£8|fe(demodulat ing) B3)l: 

HI 1 0ltfS3 ajii cixn <ms£ S&Slfe B3)|: 

&3| HI 1 <MS0ll 2Ji= 2D^SS S§3|3| ¥|6H HI 1 E|ES?-IE 8SPI Sl£(228)0|| AH &3| XII 1 5Js 

■ 4=§S|fe B3)l: 

HI 2 BaiU(240)£¥E| S HI 2 0Ffet£D 6!S§ ^58lfe B3)| : 
ft3l HI 2 0>kr£3 CI III 5!S£ 2tl3li= B31I: 

&3| HI 2 ilSOII 2ifer 2H^88 £§8)3| 91 8H HI 2 E|Em?-IE SSI3I SI £(248)011 AH ^31 HI 2 6!a 

■ 4§8li=r B3)l: 

6PI 4SS HI 1 <M22I ft3| 4=§S HI 2 i!Sf SSIfe B3)|: 

5ta £JSft £B£S|3| 9I3H ft3| 4=13 HI 1 £!S2| &OI 4=§9 HI 2 <MS°I if Oil EIE^ SS)3| SI 
£(340)£¥E| & fflEBij S81fe B3||: 

38 if^BISS 3|A|fe- 1§ § XI (330) Oil AH £}3| fll 1 EIESSIE 8SI3I SI£(228)2J 3)14=88 Hi 
2£M-|. 4f3| HI 2 EIE2?-IE SSI3I Sl£(248)°l 3114= MS 21ft°£ttl. 3£IH &3I EIE^ SSI3I 
Sl£(340)°l 3)14=88 5S»2SMI &3| 6!s§ 4SSU= B3)IS SBSIfe. 

feOI HI 1 BSILK220) iy &3I HI 2 B0ll4(24O)ft 3|X|fe <M£ 4=<y3|0||AH i!S 4=<i!8 S&AI3I3I ¥1 
ft SB. 



3^ 

tls. 4*4! 3I Oil 2101 A) i!S 4=cJ8 Sf^A|3|3l 9|» S» 3J SSOI g3H9Cf. M3| Sxlfe H Jgg Sl£ 

si is m = s« §si3i si£H seect. &oi ggg si£fe a am. s& ^ni^(iF) s^ah. si hies 

°1£ MSI3I SI £011 Iff 4= 2Jfe 2^IIKRF) WLHS 3Ulfe 2} Sl£ «aifl« 315! ^ 3H2| Sl£ « 
gHXIS % 3|Ar SI£B SS&Cf. 4f3| I§ niE^ SS|3| S|£0||AH. J[H S|£°J ft 3 Oil I&S I§ 
Sxlfe 2} S <yS°l agog 513|2|o S yg g^&o^M) 2}£j 5JSS 1,^AI9I3I ¥| SH &OI HIES 
§SI^I SI£S0ll 21 §S|3| 3114*8 ^S&Q. 



E/ 



^EIM(vest igial sideband). S.^ ^IIf4»(carr ier frequency). 1§ EIE^ MSI3I SI£(decision 
feedback equalizer circuit). SIS 5l£(beamforming ci rcui t ) . EIES^IE SSI3I SI £( feedforward 
equalizer circuit). U|E9» m§iD\ Sl£(feedback equalizer circuit). 0|^£3-QIXI1 
2ibH£H(analog-to-digital converter). ?\& Sl£(adder circuit). <y§ SB SSI3|(Linear 
Transversal Equalizer), siii I}£ &2£IS(Least Mean Squares Algorithm). BdlBE »g 
SfHeifKbl ind adaptation algorithm) 

£9 
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